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DETAILED ACTION 

1 . Applicant's cancellation of claim 3 in the reply filed on 5/10/2006 is 
acknowledged. 



Claim Objections 

2. Claim 4 is objected to because of the following informalities: As per the 
telephonic interview of 5/24/2006, the Examiner objects to the error on Line 1 of this 
claim. Specifically, the Examiner, as discussed, objects to "The method according to 
claim 3 1 ..." and requests that the Applicant amend the claim to read (as discussed) - 
The method according to claim 1 ...» Examiner will treat claim as depending from claim 
1 (as discussed). 

3. Claim 1 5 is objected to because of the following informalities: There is an error 
on line 3 of the claim. Examiner believes that "between 0.05 and 0.1" should read - 
between 0.05 urn (micrometers) and 0.1 urn (micrometers)-. 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

4. The rejections of claims 3 and 16 under 35 U.S.C. 112, first paragraph, are 
withdrawn in view of the Applicant's cancellation of claim 3 and amendment of claim 16 
in the response dated 5/10/2006. 
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5. The rejections of claims 1 and 11 under 35 U.S.C. 112, 2nd paragraph, are 
withdrawn in view of the Applicant's amendments to the claims dated 5/10/2006. 

Claim Rejections - 35 USC § 102 

6. The Examiner's rejections under 35 USC 1 02(b) (over Ridley et al.) are 
withdrawn in light of the Applicant's amendments to the claims dated 5/10/2006. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

7. Claims 1 , 5, 7, 1 1 , and 1 3 rejected under 35 U.S.C. 1 03(a) as being unpatentable 
over Aoki et al. (U.S. Patent # 6469345) in view of Jin et al. (U.S. Patent # 6350665) 
and further in view of Henley et al. (U.S. Patent # 6335264). 

Regarding claim 1, Aoki et al. discloses a method for manufacturing a 
semiconductor device comprising the steps of: 

forming a trench (6) having an inner wall (inner wall of trench is covered 
with insulation film (7a) in Fig. 2B) in a substrate (1, 2, 3); 

forming an insulation film (Fig. 2C (7a)) on the inner wall of the trench; 

forming a conductive film (Fig. 2G, (8)) in the trench on the insulation film; 
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wherein the substrate (Aoki et al., Fig. 2H (1 , 2, 3)) is made of silicon (Aoki 
etal., Col. 2, Lines 48-50). 

Aoki et al., however, fails to disclose annealing the substrate at an annealing 
temperature after the step of forming the conductive film so that a damage in the 
insulation film is removed at the annealing temperature. 

Fig. 5A of Jin et al., however, teaches the annealing (524) of a substrate at an 
annealing temperature after the formation of a conductive gate electrode (502) (Col. 13, 
Lines 44-53). 

It would have been obvious to one of ordinary skill in the art to incorporate the 
annealing step of Jin et al. into the method of Aoki et al. The ordinary artisan would 
have been motivated to modify the method of Aoki et al. in the above manner for the 
purpose of repairing damages arising from the deposition of an interlayer dielectric layer 
(Col. 13, Lines 44-53). 

Aoki et al., and Jin et al., however, fail to disclose the annealing temperature 
being, specifically, higher than 1 150 degrees Celsius and equal to or less than 1200 
degrees Celsius. 

Henley et al., however, teaches an RTA process (Henley et al., Col. 5, Lines 18- 
21) wherein the annealing temperature is equal to 1200 degrees Celsius (Henley et al., 
Col. 14, Lines 15-18). 

It would have been obvious to one of ordinary skill in the art to incorporate the 
annealing temperature of Henley et al. into the process of Aoki et al. and Jin et al. One 
of ordinary skill in the art would have been motivated to modify Aoki et al. and Jin et al. 
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in the above manner for the purpose of improving the crystalline quality of the silicon 
surface (Henley et al., Col. 14, Lines 15-18). 

Regarding claim 5, Aoki et al., Jin et al. and Henley et al. disclose the method 
according to claim 1 , wherein the conductive film is made of doped poly crystalline 
silicon (Aoki et al., Col. 3, Lines 7-8), and wherein the insulation film is made of silicon 
oxide and silicon nitride (Aoki et al., Col. 2, Lines 57-62). 

Regarding claim 7, Aoki et al., Jin et al. and Henley et al. disclose the method 
according to claim 1, 

wherein the insulation film (Aoki et al., Fig. 2C (7a)) includes an oxide- 
nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) and upper (Aoki et al., Fig. 2H 
(7d)) and lower oxide films (Aoki et al., Fig. 2H (7e)), 

wherein the trench (Aoki et al., Fig. 2B (6)) includes a sidewall (Aoki et al., 
Fig. 2H (side walls of trench (6), having oxide film (7a) disposed thereon)) and 
upper (Aoki et al., Fig. 2H (upper portion of trench (6), having oxide film (7d) 
disposed thereon)) and lower portions (Aoki et al., Fig. 2H (lower portion of 
trench (6), having oxide film (7e) disposed thereon)), 

wherein the oxide-nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) is 
disposed on the sidewall of the trench (Aoki et al., Fig. 2H (side walls of trench 
(6), having oxide film (7a) disposed thereon)), the upper oxide film (Aoki et al., 
Fig. 2H (7d)) is disposed on the upper portion of the trench (Aoki et al., Fig. 2H 
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(upper portion of trench (6), having oxide film (7d) disposed thereon)), and the 
lower oxide film (Aoki et al., Fig. 2H (7e)) is disposed on the lower portion of the 
trench (Aoki et al., Fig. 2H (lower portion of trench (6), having oxide film (7e) 
disposed thereon)), 

wherein the oxide-nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) 
includes a silicon oxide film (Aoki et al., Fig. 2H (7a)), a silicon nitride film (Aoki et 
al., Fig. 2H (7b)) and another silicon oxide film (Aoki et al., Fig. 2H (7c)) (Aoki et 
al., Col. 2, Lines 57-62), and 

wherein the upper (Aoki et al., Fig. 2H (7d)) and lower (Aoki et al., Fig. 2H 
(7e)) oxide films are made of silicon oxide (Aoki et al., Col. 2, Lines 66-67). 

Regarding claim 11, Aoki et al., Jin et al. and Henley et al. disclose a method for 
manufacturing a semiconductor device comprising the steps of: 

forming a trench (Aoki et al., Fig. 2H (6)) having an inner wall (Aoki et al. 
(inner wall of trench is covered with insulation film (7a) in Fig. 2B)) in a substrate 
(Aoki etal., Fig. 2H (1, 2, 3)); 

forming an insulation film (Aoki et al., Fig. 2H (7a, 7b, 7c)) on the inner 
wall of the trench; 

forming a gate electrode (Aoki et al., Fig. 2H (8)) in the trench on the 
insulation film; 
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implanting an impurity into the substrate with using the gate electrode as a 
mask after the step of forming the gate electrode (Jin et al., Col. 10, Lines 17-25) 
(Jin et al., Fig. 5A (502)); 

performing a thermal diffusion process for diffusing the impurity so that a 
source region adjacent to the trench (Aoki et al., Fig. 2H (4)) and disposed on a 
surface of the substrate is formed (Aoki et al., Col. 3, Lines 34-38); and 

annealing (Jin et al., Fig. 5A (524)) the substrate at an annealing 
temperature after the step of forming the conductive film (Jin et al., Fig. 5A (502)) 
(Jin et al., Col. 13, Lines 44-53), so that a damage in the insulation film is 
removed at the annealing temperature (Jin et al., Col. 13, Lines 44-53), 

wherein the substrate (Aoki et al., Fig. 2H (1, 2, 3)) is made of silicon (Aoki 
et al., Col. 2, Lines 48-50), and 

wherein the annealing temperature is equal to 1200 degrees Celsius 
(Henley et al., Col. 14, Lines 15-18). 

Regarding claim 13, Aoki et al., Jin et al. and Henley et al. disclose the method 
according to claim 1 1 , 

wherein the insulation film (Aoki et al., Fig. 2C (7a)) includes an oxide- 
nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) and upper (Aoki et al., Fig. 2H 
(7d)) and lower oxide films (Aoki et al., Fig. 2H (7e)), 

wherein the trench (Aoki et al., Fig. 2B (6)) includes a sidewall (Aoki et al., 
Fig. 2H (side walls of trench (6), having oxide film (7a) disposed thereon)) and 
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upper (Aoki et al., Fig. 2H (upper portion of trench (6), having oxide film (7d) 
disposed thereon)) and lower portions (Aoki et al., Fig. 2H (lower portion of 
trench (6), having oxide film (7e) disposed thereon)), 

wherein the oxide-nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) is 
disposed on the sidewall of the trench (Aoki et al., Fig. 2H (side walls of trench 
(6), having oxide film (7a) disposed thereon)), the upper oxide film (Aoki et al., 
Fig. 2H (7d)) is disposed on the upper portion of the trench (Aoki et al., Fig. 2H 
(upper portion of trench (6), having oxide film (7d) disposed thereon)), and the 
lower oxide film (Aoki et al., Fig. 2H (7e)) is disposed on the lower portion of the 
trench (Aoki et al., Fig. 2H (lower portion of trench (6), having oxide film (7e) 
disposed thereon)), 

wherein the oxide-nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) 
includes a silicon oxide film (Aoki et al., Fig. 2H (7a)), a silicon nitride film (Aoki et 
al., Fig. 2H (7b)) and another silicon oxide film (Aoki et al., Fig. 2H (7c)) (Aoki et 
al., Col. 2, Lines 57-62), and 

wherein the upper (Aoki et al., Fig. 2H (7d)) and lower (Aoki et al., Fig. 2H 
(7e)) oxide films are made of silicon oxide (Aoki et al., Col. 2, Lines 66-67). 

8. Claims 2, 4, 6, 8-10, 14, and 15 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Aoki et al. in view of Jin et al., further in view of Henley et al. and 
further in view of Inagawa et al. (U.S. Patent # 6455378). 



Application/Control Number: 1 0/790,21 1 Pa Qe 9 

Art Unit: 2815 

Regarding claim 2, Aoki et al., Jin et al. and Henley et al. disclose the method 
according to claim 1, further comprising the step of: 

forming a source region (Aoki et al., Fig 2B, (4)) having a contact surface 
between the source region and the substrate (Aoki et al., Fig. 2B, (contact 
surface is bottom surface of source region (4))), which is disposed near the 
trench (Aoki et al., Fig. 2B (6)) and is almost parallel to the substrate (see Fig. 
2B), 

wherein the insulation film (Aoki et al., Fig. 2C (7a)) includes an oxide- 
nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) and upper (Aoki et al., Fig. 2H 
(7d)) and lower oxide films (Aoki et al., Fig. 2H (7e)), 

wherein the conductive film (Aoki et al., Fig. 2H (8)) in the trench provides 
a gate electrode (Aoki et al., Col. 4, Lines 26-28), 

Aoki et al., Jin et al. and Henley et al., however, fail to disclose the gate electrode 
including a canopy for covering the upper oxide film so that the gate electrode has a T- 
shaped cross section, and the canopy of the gate electrode having an edge, which is 
disposed at a predetermined distance from an edge of an opening of the trench, and the 
predetermined distance being predetermined not to prevent the source region from 
forming. 

Fig. 16(c) of Inagawa et al. teaches a gate electrode (3(3b)) including a canopy 
for covering the upper oxide film so that the gate electrode has a T-shaped cross 
section (See Fig. 16(c)), the canopy of the gate electrode having an edge (edge of gate 
electrode (3(3b)) coincident with layer (2b)), said edge being disposed at a 
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predetermined distance (distance between edge of gate electrode (3(3b)) coincident 
with layer (2b) and edge of trench opening (see Fig. 16(c))) from an edge of an opening 
of the trench, wherein the predetermined distance (distance between edge of gate 
electrode (3(3b)) coincident with layer (2b) and edge of trench opening (see Fig. 16(c))) 
is predetermined not to prevent the source region (6) from forming (Col. 11, Lines 59- 
60). 

It would have been obvious to one of ordinary skill in the art to incorporate the 
gate electrode of Inagawa et al. into the method of Aoki et al., Jin et al. and Henley et al. 
One of ordinary skill in the art would have been motivated to modify Aoki et al., Jin et al. 
and Henley et al. in the above manner for the purpose of having more control over the 
depth of the source region (Inagawa et al., Col. 11, Lines 54-60). 

Regarding claim 4, Aoki et al., Jin et al., Henley et al., and Inagawa et al. 
disclose the method according to claim 1 , further comprising the step of: 

forming a source region (Aoki et al., Fig 2B, (4)) having a contact surface 
between the source region and the substrate (Aoki et al., Fig. 2B, (contact 
surface is bottom surface of source region (4))), which is disposed near the 
trench (Aoki et al., Fig. 2B (6)) and is almost parallel to the substrate (see Fig. 
2B), 

wherein the insulation film (Aoki et al., Fig. 2C (7a)) includes an oxide- 
nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) and upper (Aoki et al., Fig. 2H 
(7d)) and lower oxide films (Aoki et al., Fig. 2H (7e)), 
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wherein the conductive film (Aoki et al., Fig. 2H (8)) in the trench provides 
a gate electrode (Aoki et al., Col. 4, Lines 26-28), 

wherein the gate electrode includes a canopy for covering the upper oxide 
film so that the gate electrode has a T-shaped cross section, and the canopy of 
the gate electrode has an edge, which is disposed at a predetermined distance 
from an edge of an opening of the trench, and the predetermined distance being 
predetermined not to prevent the source region from forming (Fig. 16(c) of 
Inagawa et al. teaches a gate electrode (3(3b)) including a canopy for covering 
the upper oxide film so that the gate electrode has a T-shaped cross section 
(See Fig. 16(c)), the canopy of the gate electrode having an edge (edge of gate 
electrode (3(3b)) coincident with layer (2b)), said edge being disposed at a 
predetermined distance (distance between edge of gate electrode (3(3b)) 
coincident with layer (2b) and edge of trench opening (see Fig. 16(c))) from an 
edge of an opening of the trench, wherein the predetermined distance (distance 
between edge of gate electrode (3(3b)) coincident with layer (2b) and edge of 
trench opening (see Fig. 16(c))) is predetermined not to prevent the source 
region (6) from forming (Col. 1 1 , Lines 59-60)) 



Regarding claim 6, Aoki et al., Jin et al., Henley et al., and Inagawa et al. 
disclose the method according to claim 5, further comprising the step of: 

forming a source region (Aoki et al., Fig 2B, (4)) having a contact surface 
between the source region and the substrate (Aoki et al., Fig. 2B, (contact 
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surface is bottom surface of source region (4))), which is disposed near the 
trench (Aoki et al., Fig. 2B (6)) and is almost parallel to the substrate (see Fig. 
2B), 

wherein the insulation film (Aoki et al., Fig. 2C (7a)) includes an oxide- 
nitride-oxide film (Aoki et al., Fig. 2H (7a, 7b, 7c)) and upper (Aoki et al., Fig. 2H 
(7d)) and lower oxide films (Aoki et al., Fig. 2H (7e)), 

wherein the conductive film (Aoki et al., Fig. 2H (8)) in the trench provides 
a gate electrode (Aoki et al., Col. 4, Lines 26-28), 

wherein the gate electrode (Inagawa et al., Fig. 16(c) (3(3b))) includes a 
canopy for covering the upper oxide film so that the gate electrode has a T- 
shaped cross section (Inagawa et al., Fig. 16(c)), 

wherein the canopy of the gate electrode has an edge (Inagawa et al., Fig. 
16(c) (edge of gate electrode (3(3b)) coincident with layer (2b))), said edge being 
disposed at a predetermined distance (Inagawa et al., Fig. 16(c) (distance 
between edge of gate electrode (3(3b)) coincident with layer (2b) and edge of 
trench opening (see Fig. 16(c)))) from an edge of an opening of the trench, 

wherein the predetermined distance (Inagawa et al., Fig. 16(c) (distance 
between edge of gate electrode (3(3b)) coincident with layer (2b) and edge of 
trench opening (see Fig. 16(c)))) is predetermined not to prevent the source 
region (Inagawa et al., Fig. 16(c) (6)) from forming (Inagawa et al., Col. 11, Lines 
59-60). 
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Regarding claim 8, Aoki et al., Jin et al., Henley et aL, and Inagawa et al. 
disclose the method according to claim 7, further comprising the step of: 

forming a source region (Aoki et al., Fig 2B, (4)) having a contact surface 
between the source region and the substrate (Aoki et al., Fig. 2B, (contact 
surface is bottom surface of source region (4))), which is disposed near the 
trench (Aoki et al., Fig. 2B (6)) and is almost parallel to the substrate (see Fig. 
2B), 

wherein the conductive film (Aoki et al., Fig. 2H (8)) in the trench provides 
a gate electrode (Aoki et al., Col. 4, Lines 26-28), 

wherein the gate electrode (Inagawa et al., Fig. 16(c) (3(3b))) includes a 
canopy for covering the upper oxide film so that the gate electrode has a T- 
shaped cross section (Inagawa et al., Fig. 16(c)), 

wherein the canopy of the gate electrode has an edge (Inagawa et al., Fig. 
16(c) (edge of gate electrode (3(3b)) coincident with layer (2b))), said edge being 
disposed at a predetermined distance (Inagawa et al., Fig. 16(c) (distance 
between edge of gate electrode (3(3b)) coincident with layer (2b) and edge of 
trench opening (see Fig. 16(c)))) from an edge of an opening of the trench, 

wherein the predetermined distance (Inagawa et al., Fig. 16(c) (distance 
between edge of gate electrode (3(3b)) coincident with layer (2b) and edge of 
trench opening (see Fig. 16(c)))) is predetermined not to prevent the source 
region (Inagawa et al., Fig. 16(c) (6)) from forming (Inagawa et al., Col. 11, Lines 
59-60). 
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Regarding claim 9, Aoki et al., Jin et al., Henley et al., and Inagawa et al. 
disclose the method according to claim 1 , wherein the device includes a cell region 
(Inagawa et al, Fig. 2 (area containing transistor cells (Q))) and a gate lead wire region 
(Inagawa et al., Fig. 2 (area containing gate line (3GL)), wherein the cell region 
(Inagawa et al, Fig. 2 (area containing transistor cells (Q))) includes a plurality of cells 
(Inagawa et al, Fig. 2 (Q)), each of which works as a transistor (Inagawa et al., Col. 6, 
Lines 6-14), and wherein the gate lead wire region (Inagawa et al., Fig. 2 (area 
containing gate line (3GL)) includes a gate lead wire (Inagawa et al, Fig. 2 (3GL)) 
(Inagawa et al., Col. 6, Lines 59-60). 

Regarding claim 10, Aoki et al., Jin et al., Henley et al., and Inagawa et al. 
disclose the method according to claim 9, wherein the transistor (Inagawa et al, Fig. 2 
(Q)) (Inagawa et al., Col. 6, Lines 6-14) is an N channel type MOSFET, a P channel 
type MOSFET or an IGBT (Aoki et al., Col. 2, Lines 44-47). 

Regarding claim 14, Aoki et al., Jin et al., Henley et al., and Inagawa et al. 
disclose the method according to claim 13, further comprising the step of: 

forming a source region (Aoki et al., Fig 2B, (4)) having a contact surface 
between the source region and the substrate (Aoki et al., Fig. 2B, (contact 
surface is bottom surface of source region (4))), which is disposed near the 
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trench (Aoki et al., Fig. 2B (6)) and is almost parallel to the substrate (see Fig. 
2B), 

wherein the conductive film (Aoki et al., Fig. 2H (8)) in the trench provides 
a gate electrode (Aoki et al., Col. 4, Lines 26-28), 

wherein the gate electrode (Inagawa et al., Fig. 16(c) (3(3b))) includes a 
canopy for covering the upper oxide film so that the gate electrode has a T- 
shaped cross section (Inagawa et al., Fig. 16(c)), 

wherein the canopy of the gate electrode has an edge (Inagawa et al., Fig. 
16(c) (edge of gate electrode (3(3b)) coincident with layer (2b))), said edge being 
disposed at a predetermined distance (Inagawa et al., Fig. 16(c) (distance 
between edge of gate electrode (3(3b)) coincident with layer (2b) and edge of 
trench opening (see Fig. 16(c)))) from an edge of an opening of the trench, 

wherein the predetermined distance (Inagawa et al., Fig. 16(c) (distance 
between edge of gate electrode (3(3b)) coincident with layer (2b) and edge of 
trench opening (see Fig. 16(c)))) is predetermined not to prevent the source 
region (Inagawa et al., Fig. 16(c) (6)) from forming (Inagawa et al., Col. 11, Lines 
59-60). 

9. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aoki et 
al., Jin et al., Henley et al., and Inagawa et al. 

Regarding claim 15, Aoki et al., Jin et al., Henley et al., and Inagawa et al. 
disclose the method according to claim 14, but fail to disclose the distance between the 
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edge of the canopy and the edge of the opening of the trench being, specifically, in a 
range between 0.05 micrometers and 0.1 micrometers. 

It would have been obvious to one of ordinary skill in the art to cause the 
distance between the edge of the canopy and the edge of the opening of the trench to 
be in a range between .05 micrometers and .1 micrometers. The claim to the specified 
range in the distance between the edge of the canopy and the edge of the opening on 
the trench constitutes an optimization of ranges. In re Huang, 100 F.3d 135, 40 
USPQ2d 1685, 1688 (Fed. Cir. 1996). The ordinary artisan would have been motivated 
to modify Aoki et al., Jin et al., Henley et al., and Inagawa et al. in the above manner for 
the purpose of decreasing gate capacitance (Pan et al., Col. 1 , Lines 35-40). 

10. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Aoki et 
al., Jin et al. and Henley et al., and further in view of Poplevine (U.S. Patent # 6218866). 

Regarding claim 12, Aoki et al., Jin et al. and Henley et al. disclose the method 
according to claim 1 1 , and the annealing temperature being 1200 degrees Celsius, but 
fail to disclose the temperature at which the thermal diffusion process is performed or 
the annealing temperature in the step of annealing being higher than the process 
temperature in the step of performing the thermal diffusion process. 

Poplevine et al. teaches the formation of a well region wherein a thermal diffusion 
process with a process temperature of 900-1 150 degrees Celsius is employed 
(Poplevine et al., Col. 8, Lines 8-22). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate the process temperature of the thermal diffusion process of 
Poplevine et al. into the method of Aoki et al., Jin et al. and Henley et al. The ordinary 
artisan would have been motivated to modify Aoki et al., Jin et al. and Henley et al. in 
the above manner for the purpose of knowing at what temperature to perform the 
thermal diffusion. 

1 1 . Claim 1 6 is rejected under 35 U.S.C. 1 03(a) as being unpatentable over Aoki et 
al., Jin et al. and Henley et al., and further in view of Narwankar et al. (U.S. Patent # 
6218300). 

Regarding claim 16, Aoki et al., Jin et al. and Henley et al. disclose the method 
according to claim 1 1 , but fail to disclose the substrate being annealed in an inert gas 
atmosphere in the step of annealing. 

Narwankar et al. teaches a method of annealing wherein an inert gas is included 
in the anneal gas stream (Narwankar et al., Col. 6, Lines 30-35) 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to incorporate the inert gas method of Narwankar et al. into the method of Aoki 
et al., Jin et al. and Henley et al. The ordinary artisan would have been motivated to 
modify Aoki et al., Jin et al. and Henley et al. in the above manner for the purpose of 
preventing recombination of the active atomic species (Narwankar et al., Col. 6, Lines 
30-35). 
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Response to Arguments 

12. Applicant's arguments with respect to all claims have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

13. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to William Kraig whose telephone number is 571-272- 
8660. The examiner can normally be reached on Mon-Fri 7:30-4:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ken Parker can be reached on 571-272-2298. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

WFK 
07/06/06 
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PRIMARY EXAMINER 




